language groups, and (b) an evaluation of the intervention DVD to assess its efficacy in promoting informed decision-making about HPV vaccination by parents.
Intervention Design Intervention Content
The overarching goal of this health literacy intervention was to develop culturally and linguistically appropriate, evidence-based messages delivered through DVDs to help Latino and Korean parents-two communities at high risk for HPV infection-make an informed decision about HPV vaccination for their 9-17 year old children. As shown in Figure 1 , the core content elements of this education intervention addressed: (1) the Human Papillomavirus, (2) the association between HPV infection and cervical cancer, and (3) key aspects of the HPV vaccine. While these core themes were consistent across both racial/ ethnic communities, the intervention messages were tailored to the cultural and language attributes of each group as guided by formative research conducted to identify their unique and specific information needs, concerns and preferences. The use of DVDs as the appropriate medium for delivery of the intervention was predicated on the ubiquity of DVD players in the U.S., which enhances intervention reach. DVDs also permit viewing privacy in one's home at a convenient time chosen by parents themselves, as well as self-directed navigation of the content in their preferred language.
Formative Research
Development of the intervention was guided by formative research. Focus groups were conducted to explore knowledge, attitudes and practice pertiment to the HPV vaccine and thus identify parents' information needs that guide the design of intervention messages responsive to parents' needs, concerns and preferences. Cognitive interviews were conducted to calibrate and enhance the comprehension of those messages by parents. Recruitment and data collection protocols for this formative research were approved by an Institutional Review Board. The research was conducted in collaboration with communitybased organizations: Mexican American Community Services Agency in San Jose, CA for Latino parents and the Korean Health Education, Information and Research center in the Koreatown district of Los Angeles, CA for Korean parents. The formative research sessions were recorded with participant consent and transcribed for subsequent analysis.
Focus Groups
A total of 42 Latino and 41 Korean parents of children ages 11-17 were recruited, consented and assigned to one of six language-congruent focus groups conducted by trained, bilingual, female facilitators: three groups each were held in Spanish and in English for Latino parents, and three groups in Korean and in English for Korean parents. Focus groups using semistructured, guided discussion were conducted to identify and explore knowledge, attitudes and perceptions about HPV and the HPV vaccine, information sources on the HPV vaccine, cultural values, beliefs, and practices that influence attention, comprehension, perception and risk/benefit evaluation of HPV vaccine information to inform a vaccination decision. Discussions also explored specific themes, message elements and communication strategies for a patient-centered intervention that enhanced comprehension of the risks and benefits of the vaccine and its health implications. Audio recordings of the discussions were transcribed verbatim, with translations for the non-English sessions confirmed for accuracy by bilingual researchers. All transcripts were then systematically analyzed by the lead investigator for the following overarching themes: (a) knowledge about the HPV vaccine, (b) misconceptions and knowledge gaps about the HPV vaccine, (c) attitudes, concerns and perceptions regarding the HPV vaccine, (d) cultural values and beliefs that influenced their comprehension about the HPV vaccine, and (e) trusted, credible sources of information about the HPV vaccine. The transcripts were also examined for evidence of cognitive and affective factors that either promoted or impeded comprehension of the risks and benefits of HPV immunization. Further examination of the transcripts identified the extent, or lack thereof, of parents' knowledge about HPV immunization recommendations, awareness of the Vaccines for Children Program, knowledge of the link between HPV and cervical cancer, and the sexual transmission of HPV, and indications of perceived risk, susceptibility and severity of an HPV infection.
Focus Group Findings
There were considerable similarities across both Latino and Korean parents on their awareness, limited knowledge and misconceptions about the HPV vaccine. Very few respondents knew the connection between HPV infection and cervical cancer. A few parents believed the HPV vaccine was a treatment or a cure for an HPV infection. The risk factors associated with HPV infection were not well understood by most parents. Most parents did not have an understanding of how human immunization works and did not know the recommendations regarding who should receive the HPV vaccine and when these vaccinations should occur. Perception about vaccines for many parents was colored by recent media coverage on the H1N1 flu vaccine.
The vast majority of parents were undecided, albeit generally open to the idea of vaccinating their children, but declared they needed more information to make a decision. Only a few parents reported they were opposed to vaccines in general, yet all but one of them was open to learning about the HPV vaccine. None of the parents believed they had sufficient information to make an informed HPV vaccination decision. They favored getting information from experts and from other parents who had their children vaccinated. Latino and Korean parents had a comparable hierarchy of concerns and information they needed to make an informed decision about the vaccine; safety, efficacy and side effects from the vaccine topped their list of salient concerns. Possible infertility was the most feared longterm side effects of the HPV vaccine. Parents generally did not like the idea of giving the HPV vaccine to their preadolescent children, and preferred to wait until they were older and their bodies more developed before giving them the vaccine. Notably, cost was not a major barrier for parents despite their financial status; none of the parents were aware of the Vaccines for Children Program, which covers vaccine cost for low-income children under age 18. Sexual promiscuity also was not a major concern; only a few parents expressed some concern that the vaccine would encourage sexual activity.
transmission and preferred sources of information about the vaccine. Latinos generally did not understand the etiology of HPV infection, while some Korean parents believed it was caused by a lack of feminine hygiene. Latino parents believed their children were at risk for HPV infection, yet Korean parents did not hold that view. Korean parents were not aware of the high prevalence of cervical cancer in their community and believed their children would refrain from having sex before marriage and thus would not be exposed to an HPV infection. Latino parents preferred getting information from a doctor or nurse. Korean parents generally distrusted doctors and pharmaceutical companies, and thus preferred getting information from government, public health sources or women's clinics. Both groups favored information from other parents who had their children vaccinated. Notably, some Korean parents reported getting HPV vaccine information from television programs broadcast from Korea, from relatives in Korea or their travels in Korea; most often that information was inconsistent with the U.S. Advisory Committee on Immunization Practices (ACIP) HPV vaccination recommendations. Some Latino parents believed it was a matter of chance whether you got an HPV infection, and that it could not be prevented. A few Korean parents believed HPV was in your genes at birth. A widely held misconception among parents in both groups was that HPV was transmitted by sneezing or touching an infected surface. A few of them also believed HPV was transmitted through semen or that the HPV vaccine itself could cause cervical cancer. Most Korean parents were not informed about the HPV vaccine by physicians, yet a few reported their doctors told them not to get the vaccine, or to wait until their children were in high school; one doctor told a parent the vaccine was to cure prostate cancer in boys. Two parents reported their doctor told them the vaccine was not for Koreans, but for Latino and black youth, who were more likely to be sexually active. Corroboration in the research literature for the aforementioned focus group results is presented in the Discussion section below.
Intervention Materials
The multilingual, multicultural intervention materials were developed in four versions: English/Latino, Spanish/Latino, English/Korean, Korean/Korean. The challenge of developing four versions was addressed by producing a core of intervention messages common to the four versions, each augmented by messages tailored to the unique attitudes, knowledge gaps and misconceptions of each group that featured language, characters, situations and settings appropriate to each audience. Knowledge gaps identified by the focus groups were addressed in the common-core messages included: (a) the association between HPV infection and cervical cancer to underscore the severity of the disease, (b) the prevalence of HPV infection among Latinos and Koreans to foster an informed perception of risk and susceptibility, (c) how an HPV infection is transmitted to correct prevailing misconceptions, (d) the basics of human immunization to help parents understand the importance of vaccinating children at an age that precedes exposure to HPV, (e) delineation of the ACIP recommendations for age, gender and schedule of the vaccine to edify parents and dispel any confusion or misinformation, (f) the Food and Drug Administration's (FDA) review process for approval of the HPV vaccine and subsequent Centers for Disease Control and Prevention (CDC) monitoring of vaccine recipients for adverse effects, and type and extent of reported side effects to inform and reassure parents about HPV vaccine safety, efficacy and side effects, (g) the cost of the three doses of the HPV vaccine, and existence of the Vaccines for Children Program, which ensures access to the vaccine for families that cannot afford it, and (h) the role of vaccination in an HPV risk-reduction strategy as an important prevention measure for communities at high risk for HPV infection. Both Latino versions (English/Spanish) of the intervention featured a Latina doctor and Latino parents. The Korean versions (English/Korean) specifically addressed the low perceived risk for HPV infection, their distrust of doctors and pharmaceutical companies, and preference for research and government sources for accurate and impartial information about the vaccine. These versions featured a Korean professor of Urology at University of California, Los Angeles who emphasized the high risk for HPV infection and correspondingly high cervical cancer morbidity in the Korean community. They also featured a kitchen conversation by two Korean-American mothers discussing their concerns about the HPV vaccine, weighing its risks and benefits and modeling their decision-making process to increase salience of the intervention messages.
Cognitive Interviews
Following production of culturally-tailored, language appropriate videos for a parent education DVD, 40 individual, language-concordant cognitive interviews were conducted: 10 Spanish-speaking and 10 English-speaking Latino parents and 10 Korean-speaking and 10 English-speaking Korean parents. Open-ended, discursive methods were used to assess the clarity and comprehension of the intervention messages, and identify changes that would enhance the clarity and resonance of those messages. The interviews also explored whether those messages offered timely and meaningful information parents could use, were intended for persons like themselves, whether the characters and contexts shown were credible and culturally familiar, and whether the language and terms used were familiar and easy to comprehend. Cognitive interview transcripts were systematically examined to assess four dimensions of the intervention messages (a) clarity, coherence, and comprehension ease, (b) perceived credibility and objectivity, (c) cultural proximity and resonance, and (d) salience, relevance and utility. These four dimensions invoke basic communication constructs related to cognition and learning germane to an education intervention. Particular attention was paid to whether any message elements stood out, were annoying or distracting, triggered an association or encouraged reflection and evaluation. Concepts, terms characters, images and contexts that were not readily comprehensible, did not have an affinity with the respondents' cultural values and beliefs, were not responsive to parents' information needs and concern, or were not perceived to have value and utility were marked for revision to improve the ability of the intervention messages to help parents make an informed HPV vaccination decision.
The cognitive interviews confirmed that the messages were generally clear and comprehensible to parents, were responsive to their information needs and concerns and were directed at parents like themselves. However, the interviews also identified the need for additional voice-overs and animation to clarify the ACIP recommendations and stress the scrutiny and diligence of the FDA approval process for the vaccine and the subsequent monitoring for vaccine safety and side effects. Another finding of these interviews was the need to clarify that boys were also susceptible to HPV infection and that HPV vaccination was also recommended for young males. Korean parents commented that the videos were too long and suggested segments that could be deleted. The videos were subsequently edited to address these specific issues, and multilingual versions of the intervention DVD were produced for use in a randomized clinical trial to assess their effectiveness in helping Latino and Korean parents make informed HPV vaccination decisions.
Efficacy Evaluation
The populations of interest for this efficacy study were Latinos and Koreans, communities at high risk for HPV infection and cervical cancer in the U.S. [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] 21 who also experience economic, cultural or linguistic barriers to accessing health care. Their commonalties in access and utilization of preventive care, rather than their racial/ethnic difference explain their cervical cancer disparities. 23 Indeed, studies on social determinants of health suggest that social inequalities faced by marginalized groups account for the health disparities they experience. [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] 
Recruitment and Accrual
Parents of children who had not been previously vaccinated with the HPV vaccine were recruited by a trained, bilingual, bicultural, research assistant in their respective region: Latinos in Santa Clara County, CA and Koreans in the Los Angeles, CA basin. The inclusion criteria for participation in this efficacy study were: (a) self-identified member of either Korean or Latino communities, (b) either a parent/guardian of an unvaccinated child ages 11-12, or an unvaccinated adolescent ages 13-17, and (c) have telephone access to permit participation in a post-test interview.
Study Design
The Theory of Planned Behavior addresses the role of perception and cognition as antecedents to behavioral intention and motivation to perform a specific behavior. [35] [36] [37] [38] [39] It is a well-suited theoretical framework for an efficacy evaluation that assesses the perceptual and cognitive effects of exposure to a health literacy intervention. This study employed a randomized controlled design in which knowledge, decisional conflict and making an informed decision are dependent variables and language and race/ethnicity are independent variables. Study participants were randomly assigned to either an intervention or control condition in equal numbers after administration of a pretest. The intervention group was then exposed to an education intervention on the HPV vaccine; the control group was exposed to a language-appropriate CDC flyer on the HPV vaccine. Four weeks from baseline, a posttest was administered to participants in both study arms. The hypotheses examined in this study were:
H 1 Participants exposed to the intervention will report making an informed decision about HPV vaccination with greater frequency than control group participants.
H 2 Participants exposed to the intervention will have higher levels of knowledge about HPV vaccine related topics at post-test compared to control group participants.
H 3 Participants exposed to the intervention will have lower levels of decisional conflict in making an HPV-vaccination decision at post-test compared to control group participants.
H 4 Participants exposed to the intervention will have higher levels of (a) decision self-efficacy in making an HPV-vaccination decision and (b) decision satisfaction about their HPV vaccine decision at post-test compared to control group participants.
Power Calculation and Sample Size
A sample of 750 parents will provide the ability to detect a difference between the study arms of 12 percentage points in persons who report making an informed HPV vaccination decision between pre/post-test. An estimated 80% retention rate for participants will detect this difference with 80% power at the 0.05 level (2-sided). A difference of this magnitude in the proportion making a decision was found by a randomized trial on hormone replacement therapy comparing an interactive videodisc decision aid with usual care. 40 For an intentionto-treat analysis, in which study dropouts are regarded as not making an informed decision, the detectable difference is 13 percentage points in the retained sample. The study will also have more than 80% power to detect a difference between the study arms of 0.25 standard deviation (SD) in mean scores of continuous variables; this is smaller than the median effect sizes of 0.4 SD for decisional conflict and 0.8 SD for knowledge found by a meta-analysis of patient decision aids. 41 
Outcome Measures
The outcome of primary interest in this study was an informed decision regarding HPV vaccination. Outcome measures for gauging intervention efficacy were knowledge gains and decisional attributes related to a vaccination decision. Knowledge measures included 12 true/false items (e.g., HPV infection may lead to cervical cancer) that were derived from the HPV and cervical cancer scales from the 2007 National Institutes of Health Health Information National Trends Survey (HINTS) and the 2007 California Health Information Survey (CHIS) scales on HPV knowledge and awareness. Both instruments are available in English and Spanish; CHIS is also available in Korean. Additional content-specific questions that correspond to unique messages developed for this intervention were included in the knowledge questions. The criteria for making an informed decision in this study were (a) making a vaccination choice, i.e. to have their child or children vaccinated, or not to have them vaccinated, (b) affirming that the decision was an informed choice, and (c) having a knowledge score of at least 7 of 12 knowledge items correct. Decisional attributes were measured with a validated instrument: the Decisional Conflict Scale, which measures the level of decisional conflict perceived. 42, 43, 44 This instrument, which is well accepted in patient decision-aid studies, has Likert scale items with acceptable levels of validity and reliability. 42, 45, 46 We used the Uncertainty subscale to measure decision self-efficacy and the Effective Decision subscale to measure decision satisfaction. See Figure 2 . 
Data Collection
Data collection was conducted in major population centers in California for the respective communities of interest to this study: San Jose (Latino) and Los Angeles (Korean) following protocols of the study methods and measures approved by an IRB review for the lead investigator's institution. An individual, language-concordant pretest interview was conducted at baseline by trained, bilingual, bicultural research assistants. Participants were then randomized, stratified by study site (Los Angeles or San Jose), using a programmed algorithm on the laptop computer and assigned to an intervention or control study arm. Intervention group participants were given an HPV vaccine education DVD while control group participants were given a two-sided CDC flyer on the HPV vaccine. Participants were asked to make a vaccination decision within the next four weeks. A post-test telephone interview was conducted with study participants in both study arms four weeks from baseline. This post-test documented knowledge and decisional conflict, as well as the reported decision. It also ascertained whether respondents acted on their stated vaccination decision. Participants received incentives in the form of a $30 and $45 gift card for their pretest and post-test, respectively.
Data Analysis Procedures
The treatment and control groups were compared with respect to baseline demographic characteristics using chi-square tests for categorical variables and t-tests for numeric variables. The change from pre-to post-test in having made an informed decision was assessed within each study arm using McNemar's test; the study arms were compared with respect to pre-post change in informed decision-making using a z-test that accounts for within-person correlation. Change from pre-to post-test in knowledge score and in the decisional conflict subscales and total score was assessed within each study arm using paired t-tests; the study arms were compared with respect to pre-post change using 2-sample t-tests.
A multivariable logistic regression model was used to assess the treatment effect on having made an informed decision at post-test, controlling for having made an informed decision at pre-test and demographic characteristics posited to be associated with decision-making. Multiple linear regression was used to model the effects of treatment on pre-post change in knowledge score and pre-post change in decisional conflict total score controlling for demographic characteristics and the pre-test level of the outcome variable (knowledge or decisional conflict, respectively). Statistical significance was assessed at the 0.05 level (2-sided).
RESULTS
Study participants included 708 parents of children ages 9-17 who had not previously been vaccinated with the HPV vaccine. As shown in Table 1 , over half of the participants were recruited from San Jose, and were between the ages of 35-44, female, had 12 years of education or less, married, and with 1-2 children. Most had a regular doctor for their children. The overwhelming majority of study participants were also born outside the U.S. and were interviewed in a language other than English. A total of 608 participants (86%) completed the post-test. As shown in Table 2 , between pretest and post-test participants in the intervention group had significantly greater increases in their knowledge about HPV and cervical cancer compared to controls. Intervention participants also had significantly greater decreases in their perceived decisional conflict, as well as a greater increase in the proportion who had made an informed decision. As shown in Table 3 , being in the intervention group and having made an informed decision at pretest significantly predicted whether participants reported making an informed decision at post-test. Intervention group participants had 2.4 times the odds of making an informed decision compared to control group participants, and participants who had made an informed decision at pretest had 3.3 times the odds of making an informed decision at post-test. As shown in Table 4 , on average, pre-post change in knowledge was 1.7 points greater in the intervention group than in the control group (p<.0001), after adjustment for pretest knowledge level and demographic characteristics; participants with 6 or fewer years of education experienced smaller knowledge gains than college graduates (−0.9 point, p=0.01). Intervention group participants reported an average decrease in decisional conflict approximately 8 points greater in magnitude than that of control group members (p<.0001), adjusting for pretest level of decisional conflict and demographics; participants who were interviewed in English reported larger decreases in decisional conflict than those interviewed in Spanish or Korean (−6 points, p=0.03).
DISCUSSION
The intervention was successful in promoting informed decision-making, increasing knowledge, and decreasing decisional conflict. The principal qualitative finding of this study was that despite their cultural differences, there were many similarities in the levels of knowledge, awareness, attitudes, and concerns between Latino and Korean parents. Both groups had an acute lack of knowledge and many misconceptions about HPV and the HPV vaccine. Both Latino and Korean parents were generally unaware of the association between HPV and cervical cancer, and were equally uninformed about the ACIP recommendations regarding the ages, gender and number of doses at specific intervals for HPV vaccination and corresponding costs. Concerns about the safety, efficacy and side effects of the vaccine were paramount in both groups. Parents in both groups were hesitant to vaccinate their preadolescent children and preferred to wait until they were older. The findings on a lack of knowledge about the HPV vaccine are consistent with other studies, [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] as are concerns about the safety, efficacy and potential side effects of the vaccine. 47, [50] [51] [52] 58, [63] [64] [65] [66] [67] [68] The commonly held perception that pre-pubescent children were too young to get the HPV vaccine has also been reported in a prior study. 62, 63 The distrust of doctors and pharmaceutical companies by Korean parents observed in this study has been reported for African American and other groups. 64, 69 The finding that very few parents believed the vaccine would encourage sexual promiscuity was also reported in several other studies. 57, 70 The finding of low perceived HPV susceptibility among Korean parents is significant given that other studies found perceived susceptibility to be among the most important factors in parental decision-making regarding the HPV vaccine. 62, 66, 71 The basic concepts of human immunization and the advantage of HPV vaccination at a younger age were not well understood by parents; these findings in this study have not been previously reported. Moreover, the finding that parents were completely unaware of the Vaccine for Children Program has not been previously reported in the research literature. Anecdotal accounts of misinformation about the HPV vaccine given to Korean parents from some of their doctors has also not been previously reported, and should be examined further because it represents a significant barrier given that prior studies have noted the pivotal role of health care providers in parental acceptance of the vaccine. 72, 73 The assertion in a recent study that Latina parents were minimally involved in the decision regarding the HPV vaccine 74 is not corroborated by this study, which observed that Latinas are eager to learn more about the vaccine so they can make informed decisions regarding their children's health.
In sum, improved parents' perceptions and comprehension of the risks and benefits of the HPV vaccine as a result of their exposure to the DVD suggest that the intervention did indeed motivate them to make an informed decision about HPV vaccination for their children. This finding is consistent with the Theory of Planned Behavior, which posits that perception and cognition underpin behavioral intention and motivation to perform a specific behavior. Improved self-efficacy following exposure to the intervention DVD suggests that parents perceived a benefit from HPV vaccination of their children and felt capable of adopting the recommended behavior. Future research should explore ways to further increase intentions to vaccinate among Latino and Korean parents. A promising area of new research among Korean parents 76 found that interdependent self-construal-defined as actions based upon the "thoughts, feelings, and actions of specific others in particular social contexts"-mediated the relationship between Theory of Planned Behavior constructs, namely attitudes toward HPV vaccination and normative beliefs about HPV vaccination, and intention to vaccinate their children.
CONCLUSION
The findings of this study suggest that a multicultural, multilingual intervention designed to educate diverse parents about the risks, benefits, safety and efficacy of the HPV vaccine, the susceptibility to HPV infection and its association with cervical cancer enables parents to make an informed decision about HPV vaccination for their children. Culturally and linguistically tailored education materials are essential educational tools for communities at high risk for HPV infection.
LIMITATIONS
A notable limitation of the study is self-selection. Persons who agreed to participate in the study were likely to be more interested in the subject than other parents in their respective communities. Moreover, this study focused on Latino and Korean parents whose views may not reflect those of parents from other racial/ethnic groups across the nation. Hence, the findings of this study cannot be generalized to a larger population. 
